The total fitness (W) in a given environment can then be integrated via Eqn. 1, which is, in effect, climate change for an ectotherm. However, fitness is notoriously hard to define, let alone to 21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 even in a single species (Fig. 3) , which means that contrasting conclusions about fitness could 180 easily be derived from TPCs for different traits acquired on the same organism. Maximal sprint 181 speed has been measured across the most taxa, but its relationship to fitness is rarely established 182 (Miles 2004 ). Feeding rate can determine an organism's ability to meet and exceed metabolic 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 2014; Assumption 10 in Table 1 ).
221
The use of 'one species, one TPC' also assumes that the TPC is invariant over both geographical 222 range and evolutionary time (Assumptions 3 and 4 in Table 1 ).
317
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499
With respect to TPCs and the modelling approach exemplified in eqn. 1, we could allow 500 thousands of cuts -some are discussed above -to kill this idea. However, we currently do not 501 see an obvious substitute for the TPC approach. Consequently, we suggest that the best way 502 forward is to modify eqn. 1 to make it more robust, functional, and sensitive to real world issues. 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 in integrating across multiple levels of biological organization. These need to be resolved 
525
For example, thermal microrefugia may prevent local extinctions (Potter et al. 2013 believe that TPCs offer us at least an opportunity to explore climate change with broad strokes.
546
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808
T b -body temperature (usually core).
809
T br -breadth of thermal performance.
810
T e -operative temperature -equilibrium T b of a specific organism in a specific 811 microenvironment, assuming no metabolic heat increment or evaporative cooling.
812
T opt -optimum body temperature, at which performance is maximal.
813
TPC -thermal performance curve; depicting performance as a function of T b
814
T p -preferred (selected) body temperature, often measured in a laboratory thermal gradient. 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 
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